
AMRL Performance Graded Asphalt Binder Proficiency Sample Program
Final Report - May 2002

NOTE: The rows in blue show results after removing outlying data. Ratings are based on the results
shown in blue (Any outlying data have been removed).

   PG Grade 76-22

PERFORMANCE GRADED BINDER SAMPLES
NO.

LABS

SAMPLE NUMBER 187 SAMPLE NUMBER 188

TEST RESULT AVG. STAND.
DEV.

COEFF.
VAR. AVG. STAND.

DEV.
COEFF.

VAR.

TESTS ON ORIGINAL BINDER

ASTM D4402, Brookfield Viscosity
Viscosity at 135°C (PaCs)

218 9.0 64.0 709 9.2 66.0 716

201 1.623 0.081 4.97 1.642 0.076 4.62

AASHTO TP5, Dynamic Shear Rheometer
 (76°C, 25-mm plate, 1-mm gap)

Complex Shear Modulus, G* (kPa)

217 19.0 149.9 788 18.9 148.9 787

208 1.316 0.095 7.25 1.327 0.088 6.61

Phase Angle, * (Degrees) 215 69.98 2.4 3.42 69.95 2.1 3.03

196 69.82 0.56 0.797 69.72 0.49 0.698

G* / sin * (kPa) 216 1.405 0.14 10.1 1.429 0.24 16.9

205 1.400 0.092 6.57 1.411 0.086 6.07

TESTS ON RTFO (T240) RESIDUE

Change in Mass (Percent) 207 -0.3364 0.15  43.16 -0.3234 0.14  43.81

202 -0.3398 0.105  30.93 -0.3259 0.097  29.85

AASHTO TP5, Dynamic Shear Rheometer
 (76°C, 25-mm plate, 1-mm gap)

Complex Shear Modulus, G* (kPa)

214 2.712 0.34 12.7 2.700 0.28 10.2

206 2.689 0.23 8.68 2.690 0.22 8.08

Phase Angle, * (Degrees) 213 64.71 2.5 3.80 64.71 2.4 3.74

202 64.47 0.77 1.20 64.47 0.73 1.13

G* / sin * (kPa) 213 3.002 0.39 13.1 2.997 0.33 10.9

205 2.980 0.27 9.15 2.979 0.25 8.50

TESTS ON PAV RESIDUE - PAV AT 100°C

AASHTO TP5, Dynamic Shear Rheometer
(31°C, 8-mm plate, 2-mm gap)

Complex Shear Modulus, G* (kPa)

210 1444.2 630.6 43.7 1442.1 665.0 46.1

203 1364.4 257.3 18.9 1371.3 267.1 19.5

Phase Angle, * (Degrees) 209 52.52 2.2 4.21 52.48 2.2 4.28

202 52.71 1.4 2.59 52.60 1.2 2.32

G* sin * (kPa) 210 1194.9 770.7 64.5 1148.0 525.8 45.8

201 1095.9 184.0 16.8 1096.9 188.0 17.1

AASHTO TP1, Bending Beam Rheometer
 (-12°C, 60 s)

Creep Stiffness  (MPa)

211 124.9 13.3 10.7 125.7 13.3 10.6

205 125.3 10.4 8.30 126.1 10.6 8.40

Slope, m 211 0.3737 0.020 5.45 0.3720 0.014 3.69

206 0.3730 0.012 3.14 0.3721 0.011 3.01

AASHTO TP3, Direct Tension
  (-12°C, 1 mm/min)

Failure Stress (MPa)

57 3.275 0.67 20.6 3.308 0.68 20.4

56 3.312 0.62 18.6 3.347 0.62 18.4

Failure Strain (%) 58 2.980 1.3 42.4 3.030 1.2 40.2



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 1    Brookfield Viscosity       201 Points

Labs Eliminated: 15    41    51    297    679    1244    1494    3268    3310    3336    3345    3357             

                                                          3524    3536    3666    3698    3799

Labs off the Diagram: None 



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 2    Complex Shear Modulus, G*       208 Points

Labs Eliminated: 51    1118    1482    2119    2163    3345    3368    3474    3493

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 3 Phase Angle, *       196 Points

Labs Eliminated: 28    35    42    46    48    369    372    615    1494    2083    2163    3345    3349    3363    

                                                     3368    3493    3529    3640    3800

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 4 G* / Sin *        205 Points

Labs Eliminated: 49    51    1118    2083    2163    2213    3206    3345    3368    3474    3536

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 5 RTFO - Change in Mass       200 Points

Labs Eliminated: 251    1051    3102    3155    3158

Labs off the Diagram: 1426   3536



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 6 RTFO Residue - G*        206 Points

Labs Eliminated: 34    49    367    979    1494    2163    3345    3800

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 7 RTFO Residue - Phase Angle *      202 Points

Labs Eliminated: 8    367    702    979    1494    2083    2163    3325    3345    3539    3800

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 8     RTFO Residue - G* / Sin *         205 Points

Labs Eliminated: 34    49    367    979    2163    3345    3800   

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 9 PAV Residue - G*         203 Points

Labs Eliminated: 34    35    679    1494    2083    3144    3433

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 10      PAV Residue - Phase Angle *       201 Points

Labs Eliminated: 28    297    367    372    702    1061    2004

Labs off the Diagram: 34



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 11 PAV Residue - G* Sin *       201 Points

Labs Eliminated:     34    35    367    679    1494    2083    3144    3433    3735

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 12 BBR Stiffness      204 Points

Labs Eliminated: 23    25    37    1494    3196    3345

Labs off the Diagram: 3782



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 13 BBR Slope         206 Points

Labs Eliminated: 702    1061    1303    1494    2083

Labs off the Diagram: None



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 14 Direct Tension Stress         53 Points

Labs Eliminated: 1437

Labs off the Diagram: 25   359   3902



May 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 187 & 188

Test No. 15    Direct Tension Strain            58 Points

Labs Eliminated: None

Labs off the Diagram: None


